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IMAGE RECOGNITION FACILITATED
MOVABLE BARRIER OPERATIONS METHOD AND APPARATUS

Technical Field

[0001] This invention relates generally to movable barrier systems.

Background

[0002] Movable barriers of various kinds are known in the art, including barriers that
pivot and/or move vertically or horizontally. Many such movable barriers can be selectively
moved by a movable barrier operator. Such automated systems exist, for example, for use
with various kinds of garage doors, sliding and pivoting gates, cross-arm guards, rolling
shutters and so forth. In many cases the movable barrier operator for such a system will
respond to a remote user interface. So configured, a user can interact with the remote user
interface to cause the latter to transmit a command signal to the movable barrier operator and
thefeby cause a desired movement of a corresponding movable barrier (and/or some other

desired action as may be controlled by the operator).

[0003] In many instances such a remote user interface comprises a wireless remote
control device. In this case the device communicates with the movable barrier operator using
a wireless link of choice. Such a design permits considerable flexibility with respect to the
convenient use of such a control device. For example, when the movable barrier operator
controls a garage door, the wireless remote control device can be carried in a vehicle. The
driver can then conveniently access the wireless remote control device from within the
vehicle and selectively cause the garage door to close subsequent to having removed the

vehicle from within the garage.

[0004] Though affording some convenience, it still remains necessary in such a
system to physically locate and appropriately interact with the wireless remote control device
in order to effect such a desired closing of the movable barrier. Because such systems also
usually have a relatively limited transmission range, it is also usually necessary in such a
system to take these actions before the vehicle has moved out of effective communications
range of the movable barrier operator receiver (or transceiver). It is therefore possible that a

driver will be unable to conveniently effect a desired movement of a movable barrier. When
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this occurs, it is possible that a garage door will be left open for an extended period of time.
This can, in turn, pose a number of problems including a security risk to the contents of the

garage and of the attached home as well.

[0005] There are also some users who generally desire greater convenience and who
wish to be able to rely to a greater extent upon such a system. Such users typically prefer to
have operation of the movable barrier be automated to a greater extent. One prior art
suggestion has been to provide the movable barrier operator with a transmission capability.
Such a movable barrier operator can then transmit a status message from time to time. A
wireless remote control device having a corresponding reception capability can detect such a
status message and make control decisions based upon such messages. For example, upon
determining that the remote control device has moved to at least a predetermined distance
from the movable barrier operator, the device can then self-initiate transmission of a remote

control signal to the movable barrier operator to cause the latter to close the movable barrier.

[0006] At least one problem with such an approach again pertains to the limited
transmission range of such systems. The maximum transmission power for such systems
tends to be quite low due to applicable regulations requiring the transmitted power to be
lower for periodic transmissions. This, in turn, renders the development of an effective and

reliable control scheme more challenging.

Brief Description of the Drawings

[0007] The above needs are at least partially met through provision of the image
recognition facilitated movable barrier operations method and apparatus described in the
following detailed description, particularly when studied in conjunction with the drawings,

wherein:

[0008] FIG. 1 comprises a block diagram as configured in accordance with various

embodiments of the invention;

[0009] FIG. 2 comprises a block diagram as configured in accordance with an

embodiment of the invention,;

[0010] FIG. 3 comprises a block diagram as configured in accordance with various

embodiments of the invention;
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[0011] FIG. 4 comprises a general flow diagram as configured in accordance with

various embodiments of the invention; and

[0012] FIG. 5 comprises a detail flow diagram as configured in accordance with

various embodiments of the invention.

[0013] ' Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to other
elements to help to improve understanding of various embodiments of the present invention.
Also, common but well-understood elements that.are useful or necessary in a commercially
feasible embodiment are typically not depicted in order to facilitate a less obstructed view of

these various embodiments of the present invention.

Detailed Description

[0014] Generally speaking, pursuant to these various embodiments, either or both of a
movable barrier operator and a movable barrier operator wireless remote control are operably
coupled to an automatic image recognizer. In a preferred approach this automatic image
recognizer comprises at least one image capture device (such as, but not limited to, a digital
image capture device). So configured, at least one predetermined image standard regarding a
position of a movable object (such as a terrestrial vehicle) with respect to a movable barrier
operator can be provided and then compared against a substantially current image to
determine an extent to which the images match one another. In response to detection of a
sufficient match, one or more actions with respect to the movable barrier operator and/or the

wireless remote control device can be automatically initiated.

[0015] Pursuant to some embodiments, a user adjustment interface permits a user to
modify a threshold that corresponds to a degree of matching between images that the system
requires before taking the automated action. Also pursuant to some embodiments, an image
capture user interface permits a user to trigger image capture. Such images can be used, for
example, to facilitate development of a predetermined image standard for use in evaluating

subsequent captured images.

[0016] So configured, such a capability can be utilized in a variety of helpful ways

and numerous benefits are possible. As one example, image recognition can be utilized to
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permit a movable barrier operator to ascertain that a known vehicle is approach the movable
barrier operator. The latter can then respond with a status message transmission of greater
amplitude and power than is presently permitted (such a scheme will likely remain within
regulatory constraints because the average radiated power over time will still remain at or
below permitted limits). A receiving wireless remote control device could then respond with
an automated open-door command. This is but one example of a potential improvement with
many other possibilities being available (many of these possibilities are presented below in

the following detailed description).

[0017] Referring now to the drawings, and in particular to FIG. 1, an illustrative
movable barrier system 10 will preferably comprise a movable barrier operator 11 that
operably couples to a movable barrier 12 to effect controlled movement of the latter. Various
such operators and barriers are well known in the art and require no further elaboration here
save to note that these teachings are beneficially applicable to all manner of such systems

including those presently known and likely those developed hereafter.

[0018] It will also be noted that the movable barrier operator 11 will preferably
comprise a wireless receiver (such as a radio frequency or optical carrier receiver) to permit
compatible wireless communications with, for example, a wireless remote control 13.
Pursuant to some embodiments, it may also be desirable for the movable barrier operator to
also comprise a wireless transmitter to thereby permit transmissions (for example, as directed
to the wireless remote control 13). In general, the movable barrier operator 11 will comprise
a programmable (or partially programmable) platform that can be readily configured to
support the processes and actions set forth below. Of course, if desired, a fixed-purpose

platform can be utilized instead.

[0019] The wireless remote control 13 will preferably comprise a relatively small
device that can be carried on the person or stored or placed conveniently in an automobile. If
desired, however, the wireless remote control 13 can be integrally disposed in a larger entity,
such as an automobile itself (as when a vehicle's sun visor has a wireless remote control
disposed therein). Such a device will usually have at least one user assertable button that a
user can assert to cause transmission of a movable barrier operator command (such as an
OPEN or CLOSE command).

-4-
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[0020] Such a device may also have a separate LEARN button that can be used to
facilitate programming of the wireless remote control 13. Also, in many instances, a wireless
remote control 13 may conveniently include multiple remote control transmission buttons in
order to afford compatible operation with more than one movable barrier operator. Such a
wireless remote control 13 will also typically include a wireless transmitter that operates
compatibly with the wireless receiver of the movable barrier operator 11 (and, where
appropriate, a wireless receiver to receive wireless transmissions from the movable barrier
operator 11). Such wireless remote controls are well known in the art and therefore
additional detailed description will not be provided here for the sake of brevity and the
preservation of clarity save to note that, again, in a preferred embodiment the wireless remote
control may comprise a programmable platform to more easily permit accommodation of
these various teachings. Other possible variations are noted below where relevant to the

presentation,

[0021] Pursuant to a preferred embodiment, an automatic image recognizer 14
operably couples to at least one of the movable barrier operator 11 and the wireless remote
control 13. In a typical embodiment, the automatic image recognizer 14 will operably couple
to only one of these two system elements though in some embodiments both elements will
each operably couple to a separate automatic image recognizer. In general, the automatic
image recognizer 14 serves to recognize substantially current images and determine a degree
of similarity as between that current image and one or more predetermined image standards.
As will be shown below, these images relate generally to respective positions of the movable
barrier operator 11 and the wireless remote control 13. By making these image comparisons,
-a determination can be made regarding a present likely relative position of the wireless
remote control 13 with respect to the movable barrier operator 11. This determination, in

turn, can serve to facilitate a variety of subsequent automated actions.

[0022] Various forms and techniques of image recognition and image comparison are
well known in the art and may be used compatibly in support of these teachings. In general,
an edge-based recognition approach will likely serve well for these purposes (as versus, for
example, an image recognition approach that is highly biased towards facial expression
recognition). Such image recognition and comparison engines are usually software based and
therefore can be embodied here through provision of a separate processing platform (as

suggested by the illustration) or by programming an internal processor of the movable barrier
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operation device (i.e., the movable barrier operator 11 or the wireless remote control 13) to
support such functionality. Such architectural options are well understood by those skilled in

the art.

[0023] The automatic image recognition process typically requires one or more
captured images as input. Accordingly, pursuant to a preferred embodiment, the automatic
image recognizer 14 operably couples to an image capture device 15. In a preferred
approach, the image capture device 15 will comprise a digital image capture device (in
general, a visible light image capture device will likely prove most suitable but other image
capture devices may prove useful as well, at least in some settings, such as ultrasonic-based,
infrared-based, and radio frequency-based image capture devices, to name a few). Such
devices are well known in the art and have recently become both relatively inexpensive and
robust in application. Such an image capture device 15 can comprise a stationary platform
(which likely comprises a preferred approach for most applications) or can comprise a
movable platform (for example, a servo-motor that controls positioning of the image capture
device 15 can itself be responsive to movement instructions as sourced, for example, by the
movable barrier operator 11, the automatic image recognizer 14, and/or the wireless remote
control 13). Depending upon the application context, it may be desirable to employ at least
one additional image capture device 16. Such a configuration can potentially permit
improved flexibility, timeliness, and/or response time by affording multiple views of a

common position or of different positions of interest.

[0024] In general, the image capture device (or devices) should be placed as
appropriate to afford a propitious view as corresponds to a desired relative position of one
movable barrier operations device to another. As one example, when the image capture
device operably couples to the movable barrier operator for a garage, the image capture
device can be placed to provide a satisfactory view of a driveway that leads up to that garage.
In particular, the image capture device can be placed (or otherwise aimed or focused) to
provide a useful image of a vehicle in that driveway as that _vehicle either leaves or
approaches the garage. So positioned, the image capture device can provide an image of a
vehicle as that vehicle approaches the garage and that image can be used to ascertain whether
the approaching vehicle is likely a known vehicle for which the garage door should be

automatically opened.
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[0025] As another example, when the image capture device is operably coupled to a
wireless remote control, the image capture device can be placed to provide a forward-looking
view from a vehicle in which the wireless remote control is located. So positioned, the image
capture device can provide images of things that the vehicle is approaching. These images, in
turn, can be used to automatically recognize when the vehicle is approaching its garage and to
cause, for example, an OPEN command to be automatically transmitted to the corresponding

movable barrier operator.

[0026] As noted above, and as will be elaborated upon in more detail below, the
automatic image recognizer serves, at least in part, to compare a substantially current image
with a previously stored image (or, perhaps more accurately, characterizing information for
each image is compared one against the other). Only rarely could one expect an exact match
to occur. Therefore, the automatic image recognizer 14 will preferably ascertain whether the
two images are alike enough to warrant a conclusion that they are, in fact, likely a view of the
same scene. In a preferred approach a threshold value corresponding to a desired degree of
similarity can be used to facilitate this judgment process. It is possible, at least for some
applications, that a static factory-set threshold value will be inappropriately low or high
during use in a given context. A preferred embodiment will also therefore typically comprise
a user adjustment interface 17 (such as an external variable control surface) that a user can

use to modify the predetermined threshold to better accommodate present circumstances.

[0027] Depending upon the needs of a given application, it may also be helpful to
provide an image capture user interface 18 and 19 on either the movable barrier operator 11
or the wireless remote control 13, respectively. So configured, a user can cause an image to
be presently captured. Such an image can then be used, as explained below, to facilitate
provision of a predetermined image standard that can be used during normal operation as a
point of comparison. Such an image capture user interface 18 or 19 can comprise a dedicated
button or other assertable element or can share this functionality with another user interface
element. For example, an OPEN/CLOSE command button on a wireless remote control can
be configured to also source an image capture command, at least under some circumstances

(such as during an initial learning mode of operation).

[0028] Referring now to FIG. 2, in some settings it may be preferred to provide both
the movable barrier operator 11 and the wireless remote control 13 with a separate respective

image capture device 15 and 16. In such an embodiment, an automatic image recognizer can
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be disposed integral to each of the movable barrier operator 11 and the wireless remote
control 13 (or, in the alternative, and presuming sufficient bandwidth capability as between
the two system elements, images captured at one of the devices can be transmitted to
whichever of the system elements harbors the automatic image recognition engine and
functionality) and, of course, either of the system elements 11 and 13 can have additional
image capture devices as appropriate. Such a configuration can be used in various helpful
ways. For example, both the movable barrier operator 11 and the wireless remote control 13
can make an independent determination of their relative position to one another based upon
independent information (i.e., imagery from their respective vantage points) and thereby

likely raise the probability of a subsequent automated response being correct.

[0029] With reference to FIG. 3, it can be seen that whichever movable barrier
operations device 31 (i.e., either the movable barrier operator or the wireless remote control)
has an image capture device operably coupled thereto or associated therewith, the image
capture device 32 can be disposed integral to the device 31 itself or can be disposed remotely
therefrom 33. For example, when disposed integral to the device, the image capture device
32 can be suitably disposed within the housing of the movable barrier operator or the wireless
remote control. When disposed integral to a portable wireless remote control, of course, it
may be desirable to otherwise provide the latter with a fixed-position cradle to aid in ensuring
that the view of the device will be relatively consistent during ordinary use. When the image
capture device 33 comprises a remote platform, the latter may couple to the movable barrier
operations device 31 by a suitable wireless link (such as a radio frequency or optical carrier
based link) or a wireline link (where "wireline" shall be understood to include all manner of
non-wireless pathways including electrically conductive and optically bearing pathways). As
one illustrative example, when the movable barrier operations device 31 comprises a wireless
remote control, the latter can couple via Bluetooth wireless communications to an image

capture device 33 disposed at an appropriate location in the user's vehicle.

[0030] The movable barrier operations device 31 will typically include some amount
of on-board memory. To support these embodiments, however, it may be useful to provide

additional memory 34 (either integral to the movable barrier operations device 31 or external
thereto) to support the retention of, for example, one or more predetermined image standards

for use when comparing with a present image. Various kinds of memory can be so
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employed, but typically the memory should permit both writing and reading and should

preferably comprise a relatively non-volatile retention platform.

[0031] Such embodiments can be readily used to support the following described
processes (though other configurations can also be suitably employed when desired).
Referring now to FIG. 4, to support these various embodiments it will ordinarily be helpful to
first provide 40 relevant image information. In particular, this image information can
comprise at least one predetermined image standard that corresponds to a position of a
movable object (such as a terrestrial vehicle) with respect to a movable barrier operator.
There are numerous ways to provide such information, and referring momentarily to FIG. 5,

some specific approaches will now be described.

[0032] First, the process 40 captures 51 a relevant image. In general, this image
should correspond to a desired juxtapositioning of the movable barrier operator and the
wireless remote control; for example, a particular position of a vehicle in a driveway (or in a
roadway that leads to the driveway) that leads to a garage that houses the movable barrier
operator. There are various ways to instigate capture of such an image. By one approach,
and presuming that an appropriate user interface has been provided as described above, a user
can simply force such an image capture event when the movable object occupies an
advantageous position. By another approach, such an image capture can occur

simultaneously with another, possibly correlated event.

[0033] For example, following initial installation (or when otherwise placed into an
automatic learning mode of operation), the system can detect when a user asserts a transmit
button on the wireless remote control (for example, when the user seeks to cause the movable
barrier to move in a desired fashion). Upon detecting this event, the system can respond by
capturing the desired image (either substantially simultaneously with the transmit button

assertion or following some predetermined delay such as three or five seconds later).

[0034] Optionally, additional such images may be captured. For example, up to X 52
such images can be captured during this process. Such multiple images can be spaced by a
predetermined amount of time and can be used to provide either a composite information set
or can be used as a discrete series of standard images against which subsequent images can be
compared. Images captured in rapid succession, of course, will tend to capture images that

portray relatively similar positioning of the movable object with respect to the movable
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barrier operator. Similarly, longer durations between successive image capture events will
tend to capture images that portray different relative positioning of the movable object with

respect to the movable barrier operator.

[0035] Once captured, the image information is provided 53 to the appropriate
movable barrier operations device. For example, when a movable barrier operator facilitates
the image processing, the captured images are provided to the movable barrier operator.
Similarly, when the wireless remote control facilitates the image processing the captured
images are provided to the wireless remote control. Other possibilities also exist, of course.
For example, images captured by a wireless remote control can be provided to a movable
barrier operator. As another example, a movable barrier operator that itself couples to a
"household network may forward such images to an image processing server of choice. Such
approaches may be appropriate when subsequent processing needs likely exceed the

computational resources of the source platform.

[0036] Optionally, if desired, the captured images may be modified 54. For example,
a given image may have been captured on a clear day in full sunlight. Such an image can be
filtered or otherwise processed in known ways to mimic and simulate other specific
environmental contexts. For example, twilight lighting or cloudy and rainy conditions can be
simulated to provide an image that may correspond to how, for example, a given vehicle may
appear in a given driveway during a rainstorm. Other kinds of filtering or processing may
also be helpful in certain settings. For example, specific color filtering may help to better
facilitate the identification of a vehicle having a particular dominant exterior color or of a
garage exterior having a particular trim color. When providing modified images, of course, it

will be helpful to usually maintain an unmodified version of the image as well.

[0037] Depending upon the embodiment, it may also be useful to optionally

correlate 55 the captured images and/or image information with a specific identifier. For
example, a given movable barrier operator may operate compatibly with two different remote
control devices that are each used by the driver of a different vehicle (as can occur with a
two-car garage having a single garage door and a single movable barrier operator). When
each wireless remote control has a unique identifier, that unique identifier can be correlated
with the image information. So configured, a first wireless remote control having a first
identifier can be correlated with a first vehicle while a second wireless remote control having

a second, different identifier can be correlated with a second, different vehicle. Such an
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approach can be used to implement various operational strategies. For increased security, for
example, it may be required both that the vehicle be recognized by sight and by the identifier

code as transmitted by the wireless remote control.

[0038] Once suitably captured and processed as desired, the resultant data comprises
an image standard and can be stored 56 for subsequent convenient retrieval. As already
noted, such storage can occur at the movable barrier operator, at the wireless remote control,
or at some remote location to which the processing platform can nevertheless have ready

access to retrieve the stored image information.

[0039] Referring again to FIG. 4, the process then provides 41 substantially current
image information from time to time. This can occur in a variety of ways. For example, the
process can simply acquire a new image in a regular and period fashion (such as once every
five seconds). When power consumption presents no particular issue, such an approach may
prove quite adequate. When power consumption issues are present (as with a portable
device), other strategies may be appropriate. For example, when the image capture device is
vehicle borne and velocity information can be made available to the image capture controller,

image capture may be paused when the vehicle is stationary.

[0040] Optionally, such images may be stored 42 for later recall. For example, the
most recent 30, or 100, or 10,000 images {(or however many images as may be useful to serve
a particular need) may all be retained to support later diagnostic or security-related analysis
or inquiries. Such multiple images may also be stored to permit scale-based analysis as noted

below.

[0041] The process then determines 43 whether the substantially current image
information matches the at least one predetermined image standard to at least a reasonable
degree of certainty. For example, a threshold 44 value can optionally be provided and used to
specify an acceptable amount of deviation to nevertheless conclude that a match has

occurred. To illustrate, a threshold value of 65% can be provided. This would mean that a
current image that matches the standard image with no more than a 35% degree of deviance
would be identified as a "match." As already noted above, in an optional approach this
threshold value can be rendered variable by a user to thereby permit field modifications to
hopefully better correlate the performance of the system with the unique visual circumstances

of a given application.
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[0042] When a match 43 does not occur, the process can optionally schedule 45 a
next image capture time. As already noted, this can be determined as a simple function of
time. For example, a next image capture event can be scheduled to occur five seconds later.
Other approaches can be taken when desired. For example, a record or history can be
maintained of the degree of similarity for a sequence of preceding images. To illustrate, ifa
most recent image comparison evidenced 48% similarity with the standard image, but the
image that preceded that image displayed only 31% similarity with the standard image, this

apparent increase in similarity may be used to justify an accelerated image capture schedule.

[0043] When a match 43 does occur, the process can optionally determine 46 whether
the wireless remote control and the movable barrier opérator appear to be drawing closer to
one another or moving further apart from one another. For example, with use of prior current
image information 47 a difference in scale as between otherwise similar images can be used
to ascertain such movement to facilitate a specific action. For example, when the two
movable barrier operations devices do appear to be drawing closer together, a first action can
be automatically initiated 48. Conversely, when such does not appear to be the case, a
second action can be automatically initiated 49. For example, the second action can be to
simply continue the image capture and comparison process, albeit on a possibly accelerated

(or decelerated) basis.

[0044] The automatically initiated first action 48 can be any of a wide variety of
appropriate responses. For example, a wireless remote control device can be caused to
automatically transit a signal, such as a command signal, to a movable barrier operator. So
configured, as the vehicle bearing the wireless remote control approaches its corresponding
garage, the above described image processing will indicate the imminent approach of the
garage door and provide a suitable basis for causing the wireless remote control to issue such
a command. This, of course, provides access to the garage for the driver of the vehicle
without requiring the vehicle operator to locate and appropriately manipulate the wireless

remote control.

[0045] Other protocols are possible. For example, the first action automatically taken
by a wireless remote control may be to simply transmit a first signal that does not comprise
an OPEN command. Upon receiving this first signal, the movable barrier operator could then
respond in a predetermined fashion. This could comprise a wireless handshake. As another

example, the image processing capability of the wireless remote control can be further
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leveraged by having the movable barrier operator respond with a visual signal. For example,
upon receiving the first signal as transmitted by the wireless remote control, the movable
barrier operator could flash an exterior light a specific number of time and/or in accord with a
particular predetermined timing sequence. The wireless remote control, upon confirming
such visual signals via its image processing capability, could then prosecute a secondary
course of action. For example, the wireless remote control could then respond with

transmission of an OPEN command to the movable barrier operator.

[0046] When it is the movable barrier operator that confirms through image
processing the approach of the previously identified vehicle, the first action automatically
initiated can comprise an automatic opening of the corresponding movable barrier. This,
again, will resuli in an opening of the garage without requiring the vehicle driver to take a
specific action. Pursuant to another approach, a properly configured movable barrier operator
can instead transmit a message, such as a status message, to the wireless remote control.

Such a status message could be used to implement a strategy whereby the Wireless remote
control automatically instructs the movable barrier operator to open the movable barrier upon

determining that the present status of the system comprises a closed barrier.

[0047] Other actions are also possible. For example, an image of a recognized
vehicle may be stored and retained for some period of time (again to support subsequent

diagnostic or security investigations).

[0048] In the embodiments just described, the process determines whether one or
more given current images sufficiently match one or more standard images. This
determination can comprise a complete analysis and comparison of both (or all) images. For
various reasons, however, it may be desirable to effect such a determination through use of a
series of tiered levels of analysis and/or comparison (to conserve, for example, computational
resources or power). For example, when the standard image comprises a view of a red
vehicle, an initial determination can be made as to whether a given current image has a
requisite quantity of the color red. When false, no further inquiry need be made. When true,
a néxt level of comparative inquiry can be applied (for example, to test for shape, size, or
relative color location similarity) and so forth. There is no particular limit as to the number

of comparative or testing tiers that one might usefully apply in this way.
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[0049] So configured, it will be appreciated that these various embodiments well
support an integrated usage of image capture and recognition methodologies and platforms
with movable barrier systems. These embodiments support both stand-alone usage (where
the image processing supports independent and automatic actions) and integrated usage with
other control strategies (such as when the image processing supplements and supports a status

signal transmission approach).

[0050] Those skilled in the art will recognize that a wide variety of modifications,
alterations, and combinations can be made with respect to the above described embodiments
without departing from the spirit and scope of the invention, and that such modifications,
alterations, and combinations are to be viewed as being within the ambit of the inventive
concept. As one illustration, a single wireless remote control can be correlated to a plurality
of movable objects. To facilitate this, it may be helpful to have a learning mode where
multiple images as correspond to each of the different movable objects are captured and then

each correlated to the one wireless remote control.

[0051] As another illustration, such a system could be configured to learn from false
triggering events. For example, a user input could be provided on either or both of the
movable barrier operator and the remote control to permit a user to signal that a given
response by either of the movable barrier opérator or the remote control was inappropriate.
The system could then refer to the image (or images) that served as the predicate to the
inappropriate action and use that image information to inform subsequent analysis and/or
behavior. Pursuant to one approach, such an image could be used to modify the
predetermined image standard (or standards) to permit greater differentiation as between a
correct triggering image and the incorrect image(s) that caused the false triggering. Pursuant
to another approach, the false triggering image can be retained and used in future analysis to
determine whether a given current image appears more like the image standard or like the

false triggering image.
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